. Aggressive behaviors following en masse serotonin neuron silencing aggressive behaviors attack bites (#) threats (#) pursuits (#) tail rattle (s) latency (s)
ePet::cre, RC::Ptox (n=10) 17.0 ± 1.7* 30.1 ± 3.4* 1.7 ± 0.5 3.5 ± 1.0* 56.2 ± 14.4 control siblings (n=20) 8.1 ± 1.7 15.6 ± 3.6 0.8 ± 0.3 1.4 ± 0.4 135.5 ± 29.5 Average measures for all recorded aggressive behaviors are shown for Drd1a/Pet1-and Drd2/Pet1-silenced mice. In addition to elevated numbers of bites, both silenced genotypes displayed more lateral threats (Drd1a/Pet1, M-W U=76.5, p=0.025 and Drd2/Pet1, M-W U=36, p=0.017) than respective control siblings. Although both genotypes appeared to attack with shorter latencies the differences between silenced and control animals was only significant for Drd1a/Pet1-silenced mice (M-W U=82.5, p=0.046). (s) 7.3 ± 0.6 6.2 ± 1.4 Grooming (s) 7.4 ± 0.7 6.5 ± 1.1 Contact (s) 7.2 ± 1.0 2.5 ± 0.8** Contact (s) 6.6 ± 1.3 4.9 ± 1.4
Table S3. Nonaggressive behaviors measured during resident intruder tests, Related to Figure 2
Several non-aggressive behaviors were tracked during the resident intruder tests. On average, Drd1a/Pet1-silenced mice spent more time walking around the test chamber (M-W U=67, p=0.016), but spent less time in contact with intruders as compared to controls (M-W U=48, p=0.002). No differences were observed in rearing, digging, or grooming. No differences in any of these behaviors were observed in Drd2/Pet1-silenced mice. Cell Gene 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
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Tph2
NQ NQ NQ NQ NQ NQ NQ + + + + + -+ ---+ + + + -+ qRT-PCR or RNA-seq was used to assess the presence of select transcripts in Drd1a/Pet1 GFP+ neurons (n=23). Cells were manually sorted and tested individually. RNA-seq was used to assess the presence of select transcripts in mice at postnatal (P) days 4 and 10. A) The graph plots the average number of attack bites demonstrated in the last three trials of the resident-intruder assay by Pet1-silenced animals (orange circles; tox-expressing) as well as control (non-tox-expressing) littermates of the three possible genotypes (white circles). A box plot summarizes the raw data shown on the left of each column. B, C) The graphs plot the average number of attack bites demonstrated in the last three trials of the resident-intruder assay by silenced animals (orange circles) as well as by control littermates (white circles) broken down by genotype for the (B) Drd1a/Pet1 and (C) Drd2/Pet1 cohorts. A box plot summarizes the raw data shown on the left of each column. All silenced animals carried three transgenes including cre, Flpe, and RC::PFtox, resulting in cell-subtype-specific tox expression, while control (non-tox-expressing) animals are subdivided based on whether they carried one, two, or no transgenes.
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Figure S3: Serotonergic neuron subtypes that fail to modulate aggression, Related to Figure 2
A/A' -C/C') For r2HoxA2/Pet1 (A/A'), Egr2/Pet1 (B/B'), and Crf/Pet1 (C/C') neurons, cartoons of sagittal brain sections (A-C) illustrate the general distribution of intersectionally targeted neurons throughout the raphe system and photomicrographs show GFP+ (intersectional) and mCherry+ (subtractive 5-HT neurons) labeling (using the RC::FrePe reporter) in a coronal section through the dorsal raphe (inset in C' shows the raphe magnus, RMg). Cb = cerebellum. Scale bar = 50 µm. D-F) The average number of attack bites are shown for Crf/Pet1-silenced (D), HoxA2/Pet1-(E), and Egr2/Pet1-(F) mice and the respective control siblings. Silencing of these three cell populations did not alter aggression. Figure S4 . Breakdown of attack bites demonstrated during the resident-intruder assay by control littermate genotypes acting as comparators for the Crf/Pet1-silenced, r2Hoxa2/Pet1-silenced, and Egr2/Pet1-silenced cohorts, Related to Figure 2 A, B, C) The graphs plot the average number of attack bites demonstrated in the last three trials of the resident-intruder assay by silenced animals (orange circles) as well as by control littermates (white circles) broken down by genotype for the Crf/Pet1 (A), r2Hoxa2/Pet1 (B), and Egr2/Pet1 (C) overall cohorts. A box plot summarizes the raw data shown on the left of each column. All silenced animals carried three transgenes including cre, Flpe, and RC::PFtox, resulting in cell-subtype-specific tox expression, while control (non-tox-expressing) animals are subdivided based on whether they carried one, two, or no transgenes. For each brain region analyzed, the average ± SEM percent of image area covered by immuno-stained puncta as labeled by RC::FPSit is shown for the Drd1a/Pet1 (Red) and Drd2/Pet1 (Blue) subtypes. 
Supplemental Experimental Procedures:
Resident-intruder assay:
For each encounter the resident's female mate and pups were removed from the resident cage and an "instigator," CFW breeder male used to prime aggressive behavior (Fish et al., 1999) , was placed inside a clear protective perforated polycarbonate cylinder (12 cm x 5 cm x 5 cm) in the center of the resident's home cage for 5 minutes. Following removal of the instigator and cylinder, a male CFW intruder mouse, who had been group-housed with 3 other males, was introduced into the home cage of the resident male. The encounter was recorded until 5 minutes following the first attack bite after which the intruder was removed. A repertoire of behaviors was analyzed during the 5 minute encounter including: 1) Aggressive behaviors (attack bites (#), sideways threats (#), pursuits (#), tail rattle (s)) and 2) non aggressive behaviors (walking (s), rearing (s), digging (s), contacts (nose of resident to nose of intruder and nose of resident to anogenital region of intruder (s), auto-grooming (s)). Analyses were performed blind to genotype and, for consistency, by the same trained individual.
Resident-intruder assays were designed to maximize offensive aggression by the resident. In the rare cases when the intruder bit the resident, the intruder was removed immediately and replaced with another group-housed male. Resident-intruder encounters were performed in the dark period (8pm -11pm) under red light conditions of a standard 12/12 light/dark cycle (light from 6am to 6pm).
5-HT microdialysis after dexfenfluramine injection:
Four double transgenic ePet::cre, RC::Ptox mice and 8 control littermates (4 ePet::cre, 4 RC::Ptox) were implanted with a cannula for a microdialysis probe in the mPFC for 5-HT measurement. Microdialysis guide cannulae (CMA 7, Harvard Apparatus, Holliston, MA) targeting the prelimbic and infralimbic regions of the mPFC at AP +2.0mm from bregma, ML -0.3 mm, DV -1.0 mm from dura. Animals were allowed 4-7 days of recovery before testing. The night before the test day, mice were anesthetized with inhaled isoflurane (Webster Veterinary, Devens, MA) to insert the microdialysis probe with a 1-mm active membrane (CMA 7, Harvard Apparatus) into the mPFC. ACSF infused at overnight flow rate of 0.5 μl/min. On the test day, the flow rate was increased to 1.5 μl/min for 1 hr before dialysate sample collection. Four baseline samples preceded an i.p. injection of sterile saline (1ml/100g), before a final i.p. injection of 3 mg/kg dexfenfluramine (Tocris) 20 min later. The dose was chosen based on previous microdialysis studies demonstrating a transient rise of extracellular 5-HT in mice and rats (Knobelman et al., 2000 , Laferrere and Wurtman, 1989 , Rocher and Gardier, 2001 ).
5-HT was measured using electrochemical detection equipped with high performance liquid chromatography (Hwa et al., 2016) . A stabilizing agent of 20 mM phosphate buffer with 25 mM ethylendetaminetetraacetic acid (EDTA; 7.5 μl) was added to 30 μl dialysate samples. The mobile phase consisted of 150 mM ammonium acetate, 50 mM citric acid, 27 μM EDTA, 10% methanol, and 1% acetonitrile with pH adjusted to 4.6. 5-HT was separated by a cation-exchange column (Capcell Pak SDX, 1.5mm x 250 mm, 5 um I.D., Shiseido, Tokyo, Japan) at 30°C and a flow rate of 0.2 ml/min. Standard curves with known amounts of 5-HT in a range of 0.125-0.5 pg were used to determine 5-HT concentrations. The limit of detection was 2 fg under these conditions with a 9.8% recovery rate.
Mouse lines: Generation of RC::FPSit mouse:
A cassette containing Synaptophysin-GFP (Addgene, plasmid 26084: pTRE-Bi-SG-T), IRES-tdTomato-WPRE (Clontech; PT5062-5) and a rabbit beta-globin polyA sequence were cloned into the multiple cloning site of our pFPH plasmid. 5' to this multiple cloning site, pFPH contains an FRT-flanked cassette consisting of the PKG-neo sequence (for positive selection of homologous recombinants) and the lox 2 transcriptional stop cassette derived from pBS302 (Sauer and Durre, 1993) , followed by a loxP-flanked cassette containing a concatemer of SV40pA stop sequences (Dymecki and Kim, 2007) . The resulting vector was referred to as pFPH-SP-GFP-IRES-tdTomato-WPRE-pA. The DNA region containing the two stop cassettes and SP-GFP-IRES-tdTomato-WPRE was excised from pFPH-SP-GFP-IRES-tdTomato-WPRE-pA using PacI and AscI sites and subcloned into the AsiSI and AscI sites of a CAG-MCS vector. The resulting vector was designated CAG-FPH-SP-GFP-IRES-tdTomato-WPRE-pA. Once validated in cell culture for recombination efficacy, the fragment containing the CAG sequences, two stop cassettes, and SP-GFP-IRES-tdTomato-WPRE-pA was excised using PacI and AscI and subcloned into the PacI and AscI sites of pRosa26-1 (gift from Dr. Philippe Soriano). The completed targeting vector, pR26-CAG-FPH-SP-GFP-IRES-tdTomato-WPRE-pA was linearized and electroporated into ES (Tc-1) cells. The resulting G418 resistant colonies screened by PCR for homologous recombination at the R26 locus (Zambrowicz et al., 1997) as described previously (Ray et al., 2011) and verified by genomic Southern blot analysis. Using standard methods, ES cells from a single recombinant ES clone were used to derive RC-FPSit chimeric mice. Germline derivation was achieved by crossing to C57BL/6J mice.
Broad behavioral phenotyping (described in the order the tests were performed):
Metabolic cage analysis: Mouse metabolic analyses were performed using the Comprehensive Lab Animal Monitoring System (CLAMS) from Columbus Instruments. Mice were individually placed in CLAMS chambers (plastic cages, 20 cm x 16 cm) for a period of three consecutive days. The first two days allowed for the requisite familiarization of the mice to the chambers. Behavioral measures (food intake and locomotor activity) were only analyzed during the final 24 h. XAMB and ZTOT were used as measures for horizontal and vertical activity, respectively. In these chambers, mice had free access to food (regular chow) and water. After this test, mice were returned to their home cage.
Open field:
The open field apparatus consisted of a 27.9 cm × 27.9 cm, clear Plexiglas arena equipped with three 16-beam infrared arrays (Med Associates). Mice were acclimated to the experimental test room for at least 30 minutes prior to testing. To start a session, a mouse was placed into the center of the arena and allowed to freely explore for a total of 60 minutes. The total distance traveled (centimeters), time spent in center (12.7 cm x 12.7 cm) (s) and vertical beam breaks (an indication of rearing activity) were recorded automatically.
Elevated plus maze:
The elevated plus-maze apparatus consisted of two open and two closed arms extended out from a central platform. Each arm of the maze was 30 cm long and 5 cm wide. The maze surface was 85 cm above the floor. Each mouse was placed in the same position on the open arm of the maze at the beginning of the assay, facing the center, and allowed to explore the apparatus for 5 minutes. A computer-assisted video-tracking system (TopScan software, CleverSys Inc.) was used to record the number of open and closed arm entries as well as the total time spent in open, closed, and center compartments.
Tail suspension: An automated Tail Suspension Test device (Med Associates) was used to measure the duration of behavioral immobility. The automated device consisted of a box-like enclosure (box size: 32 x 33 x 33 cm) that was open on the front side. A vertical aluminum bar (bar size: 11.5 x 2.2 x 0.15 cm), suspended from the top, was connected to a strain gauge that detected any movements by the mouse. Mice were suspended by the tail with tape for 6 minutes. The total duration of immobility was calculated as the time the force of the mouse's movements was below a predetermined threshold. The following settings were used in all experiments: threshold =2, gain = 4, resolution 10 ms, starting trigger = 10. Eight experimental boxes were used simultaneously in this study.
Social interaction test:
A three-chambered rectangular apparatus (62 cm x 40 cm) was used to evaluate sociability and preference for social novelty as previously described (Nadler et al., 2004) . Test mice were first placed in the middle chamber and allowed to explore all three chambers for ten minutes (habituation). After the habituation period, the test mouse was confined to the center chamber while an unfamiliar male mouse (C57BL/6J) (stranger), that had no prior contact with the subject mouse, was confined to a random, counterbalanced side chamber in a small perforated container. The test mouse was then allowed to explore the entire social test apparatus for a ten-minute session. The amount of time spent in each chamber and the time spent in close proximity to either perforated container, which was defined as the area within 2.5 cm around the perforated container, were scored by an automated video-tracking system (TopScan; Cleversys).
Forced swim: Mice were placed for 6 minutes in a glass cylinder (height: 35 cm; diameter: 17 cm) filled with water (25 ± 1 °C) to a depth of 25 cm. The water depth was adjusted so that the animals were forced to swim or float without their hind limbs or tail touching the bottom. The session was videotaped and analyzed afterwards on the computer blind to genotype. Duration of immobility (the time during which the subject made only the small movements necessary to keep their heads above water) was scored by a trained observer.
Startle sensitivity: All subjects were initially placed into a restrictive holder (i.e. acrylic cylinder with a 3.2 cm internal diameter) that allowed slight changes in movement to be closely detected and controlled. Each animal holder was placed into an individual acoustic chamber (Med Associates) on top of a transducer platform, which measured the active response of the subject to both weak and startle stimuli. Animals were submitted to sessions consisting of 10 blocks of 11 trials each. Within each block, various acoustic stimuli ranging from 20 to 120 dB were presented in a random order with a variable inter-trial interval with an average of 15 s (10-20 s). The duration of the stimulus was 40 ms. Responses were recorded for 150 ms from startle onset and are sampled every msec. Mice were placed back into the home cage immediately after testing.
Operant learning and extinction: Five days prior to the start of operant conditioning experiments, all subjects were placed on a food restriction diet. On the first day, baseline body weights were recorded and mice were individually placed into clean cages with access to water only. Food rations (regular chow) were calculated as a function of each individual's bodyweight loss/gain from the previous day and delivered daily to maintain a stable 80-85% of free feeding weight. During the 5-day period preceding training, mice were given fifteen 20 mg casein pellets (BioServ) daily, habituating the mice to the rewards. The food restriction procedure was maintained for the entire training and testing period.
The testing apparatus was a standard sized operant chamber (Med Associates) with plexiglas side-walls, stainless steel end-walls and a steel-bar floor. One pellet receptacle connected to a silent pellet dispenser was located in the center of one end-wall with a small yellow stimulus light located directly above the receptacle. A photobeam sensor was located inside the receptacle to detect head entries. Pellet dispensers were filled as needed with 20 mg casein pellets (BioServ). A lever was placed adjacent to the receptacle and was available to the animal during acquisition and extinction sessions.
Prior to training, food-restricted mice were exposed to the operant chambers for 45 minutes without access to the operant lever. During this habituation session, the mice received 20 exposures to a 1-s light stimulus with an inter-trial interval of 120 s. Each stimulus light display was paired with the delivery of a food pellet. 24 h after the habituation session all mice began the acquisition phase, which consisted of daily 30-minute training sessions over five days. Each lever press was also paired to a light stimulus (1 s). Under continuous reinforcement (FR1 schedule), each lever press was paired with the delivery of a food pellet. Lever presses followed by a head entry into the food cup within 30 s are scored as chained responses. Learning is reflected by an increased number of chained responses across days and low level of unchained responses. Lever presses followed by another lever press were scored as unchained responses. Extinction training started at least 24 h after the last acquisition session. Daily extinction sessions were conducted over 3 days under similar conditions as during acquisition with the exception that food pellets were no longer delivered after a lever press. Extinction learning is reflected by a decrease in the number of chained responses across days. The mice were under diet restriction during the entire training period. Total lever presses, chained, and unchained responses were collected automatically by the MED-PC IV software, which allows for the control, execution, and analysis of programs written in Med State notation.
Water T maze:
The apparatus used for this paradigm was a T shaped pool (long arm: 50 x 10 x 20 cm; short arms: 25 x 10 x 20 cm each). Fresh water was added each day and animal feces were removed from the pool between trials. Water temperature was continuously monitored and maintained at 25C ±1C. To ensure that the animals could not see the submerged platform while swimming, the water was made opaque by adding non-toxic white food coloring. During water maze training, animals received 10 trials per day until both groups (controls and triple transgenics) met the criterion of 80% correct on 2 consecutive days. All trials lasted until the animal found the platform or a maximum time of 90 s was reached. After the animals reached the platform they were allowed to stay there for a maximum of 15 s before removal. Between trials animals were placed in a holding cage with a blanket to regulate body temperature. After completion of a daily session, animals were dried with paper towels before being placed back in their home cage to prevent body temperature fluctuations. Once the criterion of 80% correct on 2 consecutive days was reached, the hidden platform was switched to the opposite arm of the T and reversal training started for an additional 3 days.
Contextual fear conditioning:
The testing apparatus was a standard sized operant chamber (Med Associates) with plexiglass side walls and stainless steel end-walls. The floor consisted of steel bars 4.8 mm in diameter and spaced 1.6 cm apart in which a scrambled electric shock could be delivered. A fan was also attached to the sound attenuation chamber and was used to provide masking noise. Eight fear conditioning chambers were used in parallel and the FreezeScan® computer-assisted video tracking system was used to assess freezing behavior (CleverSys Inc.). Prior to testing, all subjects were acclimated to the testing room for at least 15 minutes. Testing occurred over three sessions separated by a 24 h delay. To begin session 1, a subject was placed in an illuminated chamber and allowed to explore for 2 minutes. At the end of this 2-minute period, a 2 s, 0.5 mA shock was delivered via the grid floor. A second, identical shock followed 2 minutes later, and the subject was subsequently given one additional minute before being removed from the chamber. During the entire session, freezing behavior (i.e. lack of displacement, body movement, head turning and grooming) was recorded via the FreezeScan® system. 24 h later, in session 2, mice received two 2 s, 0.5 mA shock shocks, the first after 3 minutes the second 2 minutes later. The subject was subsequently given one additional minute before being removed from the chamber. Session 2 was implemented due to prior experience with the chamber in the previously executed operant learning and extinction test. Session 3 occurred 24 h later and consisted of a 3-minute period during which the subject was allowed to freely explore the chamber in the absence of any foot shock. Similar to session 1, freezing behavior was recorded in session 2 and 3 using the FreezeScan® system.
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Tissue processing:
